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Abstract 
Open Source Technology (OST) is now a powerful platform that has aptitudes in different extents. It provides many in-built 
software applications (e.g., Google Drive, One Drive, Dropbox etc.) at no cost which can be linked to different educational 
applications. These applications have some features along with synchronizing documents in multiple electronic devices like 
desktop, laptop, tabs, and mobile phones that are not even available in many of the paid software. Moreover, these technologies 
have pedagogical, technological and financial affordances especially for the developing countries, like Bangladesh that have 
budget constrains which results in the issue of sustainability. Considering these aspects, OST could be a suitable alternative for 
the users of educational institutions in Bangladesh that might evolve many added benefits. For example, OST does not require 
any additional maintenance cost like annual software updating, domain and hosting charges and so on. Therefore, the aim of this 
paper is to provide a detailed guideline of using this emerging technology for teacher training programme where trainers are the 
teachers and trainee teachers are the students. This conceptual paper shows the thorough procedures of how the users (teacher 
and student) can accomplish their specific tasks like producing, storing, sharing during the training programme by using OST. At 
the end of the training, the trainee teachers will be competent enough to use these applications to their own education settings. 
Thus teacher training would be a means to introduce these emerging technologies in many educational institutions within a short 
time. Moreover, using these technologies will not demand any cost other than the internet charge and hence the programme will 
be sustainable. An empirical research could be done in order to explore more potentiality in this emerging concept. 
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1. Introduction and Background  
In the last few decades, a substantial number of theoretical and imperial research have demonstrated the positive 
impact of Information and Communication Technology (ICT) in different developmental aspects of a country 
(Heeks, 2008; Tarutė & Gatautis, 2014), such as: educational development (Bingimlas, 2009; Lai & Hong, 2014; 
Samuelsen et al., 2013), economic development (García-Muñiz & Vicente, 2014; Papaioannou & Dimelis, 2007; 
Seo, Lee, & Oh, 2009; Tcheng, Huet, Viennois, & Romdhane, 2007), industrial productivity (Ceccobelli, Gitto, & 
Mancuso, 2012; Jung, Na, & Yoon, 2013). Considering the benefits of ICT on overall development and poverty 
reduction (Doong & Ho, 2012; Tas, 2011), both developed and developing countries are nowadays giving focus on 
the ICT to integrate it in all sectors (Kraemer, Ganley, & Dewan, 2005; Tcheng et al., 2007). To run with the same 
global pace, the government of Bangladesh has adopted the National ICT Policy-2009 and National Education 
Policy 2010 as part of its developmental aspirations and move it forward to become Digital Bangladesh (Khan, Hadi, 
& Ashraf, 2013). Moreover, government has considered the education sector under the human resource development 
programme as one of the key elements of the Vision 2021 (A2I, 2009). In this connection, the government initiated 
Multimedia based Classroom (MMC) providing one laptop, one multimedia projector with a large projection screen, 
teacher-led multimedia contents and internet connectivity. Teachers are being trained from time to time in twelve 
days intensive training programme under the supervision of A2I† (Khanam et al., 2013). In addition to that, the 
teacher’s portal (TP) https://www.teachers.gov.bd/, an online collaborative and co-creation platform, has also been 
created to develop and share multimedia-based education contents and eBooks (available at www.ebook.gov.bd) 
among 9,27,880 teachers teaching at 1,43,356 general, madrassa and vocational educational institutions in 
Bangladesh (A2I, 2015). During these initiatives, no open source technology has been used during teacher training 
programme except only storing the teacher made multimedia contents in Google drive whereas literature shows that 
open source platforms like Microsoft, Google etc. have been widely used as substantial alternative to educational 
perspective where both teachers and students can readily access various application via web pages and hence 
minimize the cost of institutions (Ercan, 2010).  
 
Google open source technology is a platform for educational institutions where a number of applications are used 
to enhance teaching and learning (Alshwaier, 2012; Eddy & Lawrence, 2012; Samuelsen et al., 2013). Samuelsen et 
al. emphasized on using Google Sites as a complete course management system that could be a substitute alternative 
to traditional learning management system (LMS) like Blackboard (http://www.blackboard.com/). It is durable to 
afford the yearly subscription charge of these commercial LMS for educational institutions of developing countries 
like Bangladesh. So, Google open source platform can be a suitable and affordable alternative to commercial LMS 
for Bangladesh.  
 
In order to harness these aforementioned potentials of OST in education, teachers first need to be developed 
professionally through teacher training programme to enhance their ICT-related knowledge (Ekanayake & Wishart, 
2015). Research also shows that lack of confidence in using technology is a barrier to integrate technology in 
pedagogy (Ertmer & Ottenbreit-Leftwich, 2010; Liu & Pange, 2014; Peeraer & Van Petegem, 2010; Scrimshaw, 
2004). In order to be confident in using OST and to keep a pace with global emerging trends in education, Google 
platform can be integrated to the existing teacher training programme to make a sustainable education system of 
Bangladesh.  
2. Literature Review  
As OST is an emerging trend in education sector, little research shows evidence on using this technology in 
teacher training programme. A study conducted by Wang et al. (2012) in a teacher training institute in Singapore 
where the trainers used Google Drive (previously Google docs) platform as a third party application to share all 
 
 
† Access to Information (a2i) Programme, Prime Minister’s Office, Bangladesh. (http://www.a2i.pmo.gov.bd/) 
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types of files (docs, spreadsheet, slides etc.) to an LMS because Google drive has the ability to share and open all 
kinds of files whereas the LMS used by Wang does not have these abilities. Recently Zheng, Lawrence, Warschauer 
and Lin, C.-H (2014) conducted a one week teacher training on the use of open source software (Google docs) to 
integrate these facilities in middle school curriculum. Teachers involved in this study were trained up on using 
Google open source platform (docs, sites, talk, calendar, radio, and video) and the study reported that participants 
feel comfortable and more interactive on computer-based software than paper-pencil which was in line with 
Goldberg, Russell and Cook’s (2003) study. There are other few studies found in literature that do not focus on 
teacher training particularly but on the benefits of using OST in educational institutes. For example, Mansor (2012) 
stated that educational institutions can use this platform for different purposes like preparing students’ grades and 
attendance in spreadsheet and share it with the students. He also used Google Form to prepare questions and shared 
the Form through a Google Site for collecting responses from students. Polly (2011) also used Google Docs in 
TPACK framework (Mishra & Koheler, 2006) to explore the technological knowledge, technological pedagogical 
knowledge and content knowledge. Developing countries like Bangladesh can use these emerging potentials of this 
platform by providing adequate training to the teachers.  
 
After reviewing the existing literature from different prominent database, it is evident that though a number of 
research have been conducted on using open source technology in teacher training programme, but no study was 
conducted in Bangladesh to show how to use this emerging technology in teacher training. In order to fill this void, 
this explanatory article elaborates on how to use this technology in teaching-learning situation. Once the knowledge 
of using this technology is provided through teacher training programme, it will be disseminated to the respective 
institutions by the teachers who got trained. If Bangladesh government integrates this open source platform to the 
existing training programme, it will also help to accelerate the initiatives of achieving the vision 2021 by building a 
sustainable ICT literate nation. Considering these context, the aim of this article is to discuss on, if teachers are 
being trained on this platform, what benefit will emerge and how it will influence on teachers’ professional 
development and on students’ learning outcome.     
3. Methodology 
As there are many technological platforms that are open to use in teaching-learning situation like Google for 
education (http://www.google.com/edu/), Microsoft in Education (http://www.microsoft.com/en-us/education/) and 
so on, this study will discuss the potential use of Google platform in teacher training programme emphasizing on 
four applications: Gmail, Google Calendar, Google Form and Google Drive. Therefore, this article provides step by 
step guidelines on how to use open source technology in education. 
3.1. Gmail  
Gmail has a range of applications that are demonstrated below. It is useful in communication between students 
and teachers to enhance learning outcome (McCroskey, Richmond, & Bennett, 2006). But teachers first need to 
know how to use it in most innovative ways in educational settings. Here, the effective use of Gmail is discussed to 
show how it can be used in teacher training programme in Bangladesh. Once the teachers know the useful ways of 
using Gmail, they can communicate effectively with students, parents, administrators for education purpose and 
with others for their personal communication. The benefit and usage range of Gmail in education is discussed 
below.  
 
3.1.1. Using labels to organize messages  
 
Teachers need to keep track of communication with students for future reference. If the messages are kept in 
labels by its name, it is easy for teachers to find those out later. Labels are not like the folders rather the same 
message can be put into different labels. For example, ‘TVE 5103’ and ‘TVE 3103’ are the two courses that a 
teacher is taking in a semester and he can make two different labels. If an announcement is applicable for both two 
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groups, the message can be placed into the two labels. Different colours can also be used for easy search of the label. 
Fig. 1 shows how to organize messages within different labels.  
Fig. 1. Using labels to organize messages 
 
3.1.2. Managing contact information 
 
Keeping records of information about the students, teachers and colleagues helps a teacher gain access to them 
whenever and wherever required. Students’ information like phone numbers, addresses, graduation year can be kept 
along with each email address. Creating a contact group makes it easier to email to the whole group at a time 
without putting the individual email addresses. To create a contact group the following steps are to be followed: 
under the Mail icon scroll down and go to contracts, new group and then add members. Once the group is made, it 
allows teacher to send messages to all members belonging to all members to that group. If the group name is typed 
in the To section (Fig. 2. b) it will auto fill the group name and the teacher can insert all email addresses just in one 
click.   
 
3.1.3. Canned response 
 
Sometimes teachers need to put same recurring announcement in specific time of the academic year like weekly 
reminders for homework or assignments and projects, exam schedule and the like. Instead of writing messages each 
time, a teacher can use canned response that allows him/her to insert pre-formatted contents into the message and 
hence save time and effort. As canned response is not a regular feature of Gmail, first it should be enabled from the 
Labs which is shown in Fig. 2. (a). Once the feature is active, a composed mail can be saved as caned response and 
that is stored in the Draft label (fig. 2. b).  
 
3.1.4. Vacation responder 
 
In some cases, teachers are unable to reply back the email, for example when teacher is on vacation and has no 
access to internet, it is a suitable way to respond automatically to students, parents, administrators, research 
community. Fig. 2. (c) shows how to set up vacation reminder. Once the setup is completed, it will send an 
automatic notification to anyone who contacts.  
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3.1.5 Managing multiple email accounts  
 
A teacher may work in different educational institutes, thereby having different email addresses. Gmail provides 
an opportunity to forward all email accounts to one primary Gmail account if secondary email provides forwarding 
options. This can be set up from the Filter section of Settings menu of the both email accounts.  
 
a 
 
b  
 
 
 
 
 
 
    
c 
 
d  
Fig. 2.  (a) Enabling canned responses; (b) sending email to a group (c) vacation reminder (c) writing a canned response 
 
3.2. Google Form 
Among many other features of Google Form, the most basic ones that can be used in educational institutions are 
collecting student information, performing quick assessments, conducting research survey and so on. To create a 
Form, teachers need to go to Google Drive. A Form has different types of questions like Text for short answers, 
Paragraph Text for longer answers, Multiple choice for selecting one from several, Checkbox for selecting options 
more than one, Choose from a list for choosing options from a drop down list, Scale for ranking, Grid for selecting a 
point from two dimensional grid, Date for selecting date form a mini calendar tool and Time for choosing time of 
the day at any format.  Understanding the basic features of Form helps teachers to benefit in different ways and 
some of those are discussed below:  
 
3.2.1. Collecting student information  
 
Sometimes teachers need to play the role of an advisor or a counsellor of the students. For this purpose, teachers 
need to collect all personal information of students.  Teacher can create a Form for asking students about their 
particular information fig. 3(a). Once the students fill it up with the required information and submit the response, an 
automatic Google Sheet will be created providing all information regarding the students which is shown in fig. 3.(b).  
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3.2.2. Taking quizzes 
 
Teacher can use Form to check students’ ongoing progresses for example by preparing a quiz, putting a set of 
questions in the Form and hence formative assessment can be done. Moreover, Google accepts integration of third 
party add-ons in Google sheet associated with Forms. Flubaroo (http://www.flubaroo.com/) is a useful add-on that 
works with Sheets and helps to generate grades of students automatically.  
 
3.2.3. Doing Research 
  
Action research is a fundamental part of teaching profession for teachers’ academic development (Chou, 2010). 
Google Form not only helps a teacher in collecting data but also helps in analyzing them. Both quantitative and 
qualitative data can be gathered by preparing different types of questions like multiple choice, check box, scale, grid 
type questions and open ended text questions. A sample questionnaire prepared in Google From is shown in fig. 3. 
(a) and a summary of those responses is shown in fig. 3. (b).  
 
 
a 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. (a) Student information collection form (b) responses on student information collection 
3.3. Google Calendar  
Calendar helps teachers and students keep track of school appointments and events. It provides real time 
notifications in the form of email, pop-up and sms. A teacher has an option to make different calendars for different 
purposes like class-wise, course-wise or project wise.  
 
3.3.1 Notification on classroom events 
 
As teachers are engaged with many educational administrative works, they need to keep track of all the 
appointments. A teacher can create a calendar for a specific group of students to notify them about quiz, mid-term 
exam and semester final exam, assignment submission dateline etc. Once a calendar is shared by the teacher, it is 
automatically shown in students’ own calendar. Reminders will work according to the setting of the specific user. 
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An example of how to set up a calendar event and how the students will receive and respond to a calendar event is 
shown in fig. 4. (a) and fig. 4. (b) Respectively. 
 
3.3.2. Arranging meetings 
 
Sometimes it is required to track the meeting held with the colleagues, parents and students. A teacher can create 
an event and invite everyone in the Add guest section that reminds everyone who belongs to that meeting. If it is a 
repeated event, that can also be set up with the calendars recurring event section. Once it is set up, it will send 
reminder every week, every month, every year as it is designed.  
 
a 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 b  
Fig. 4. (a) Creating an event in classroom calendar (b) students view of an event 
3.4. Google Drive 
Google Drive is a tool that helps a teacher to upload, share and publish files and folders from anywhere, anytime. 
It provides inclusive control on sharing educational documents that are being used by teachers, students and 
administrators of an educational institution. In addition to uploading files and folders, it provides opportunities to 
create new files like Docs for word processing, Sheets for working like excel in Microsoft word, Slides for 
presentation, Forms for making questionnaire, data collection and simple assessment and many more. 
 
3.4.1. Storing and sharing classroom documents   
 
Class lectures, reference books, lesson plans and other documents related to teaching-learning situation can be 
stored in Google Drive. Once it is stored, it can be accessible from anywhere and on any electronic device like 
desktop, laptop, tab and mobile phone. After uploading documents, it can be shared to the specific people setting up 
different level of permission like only viewing or viewing with editing.  
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3.4.2. Work in collaboration  
 
Sometimes teacher-students or student-student need to work together on a project work or on a group assignment. 
Google Drive provides opportunity to work in collaboration on any types of files. Present literature reveals that 
pieces of research on collaborative work have also been conducted by using open source online platform (James, 
2014; Passig & Maidel-Kravetsky, 2014; Rowe, Bozalek, & Frantz, 2013). Passing (2014) used Google drive to 
overcome some bi-language difficulties and stated that online collaborative reading and writing process produces 
higher quality work than the hand written collaborative face-to-face.  
 
a 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b   
 
Fig. 5. (a) Storing and sharing class documents (b) sharing students’ grades 
 
3.4.3. Sharing grades  
 
A teacher needs to share the ongoing performance of the students for better learning outcome. Students’ 
performance updates can be shared through Spreadsheet of Google drive to monitor students’ progress. It is a 
helpful way for both teachers and students. A teacher can get ideas about the overall performance of the whole class 
and the individual students can also be aware about their progress. 
 
a 
 
 
 
 
 
 
 
 
 
 
 
 
 
b 
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Fig. 6. (a) Sharing from Drive to Social networks (b) sharing to specific group of students 
 
3.4.4. Making professional library  
 
A teacher can store all of his professional documents like certificates, testimonials, academic achievements and 
research documents on Google Drive and can access them from anywhere. Carrying an electronic copy is much 
easier that carrying a hard copy.  
 
3.4.5 Sharing course material through social networks  
 
Teacher can also use Google Drive as a third party application to share learning materials through social media 
like Facebook, Twitter, Google+ etc. It allows students in getting real time notification on sharing. To perform this 
task, the material that a teacher would like to share with his students should be selected by clicking on the advanced 
sharing settings a pop up window shows options to share on social networking sites fig. 6. (a). The next step is to 
select Classroom Facebook group that has been built earlier for use as LMS.  
4. Conclusion and recommendation  
Google open source platform technology is a complete student-teacher communication platform. It provides not a 
single, rather collective teacher communication features that results in collective instructional outcome (McCroskey 
et al., 2006). One interesting feature of this platform is, not only teachers can access this platform, but students can 
also get benefit by using this platform as long as the institutional email account exists, even after graduation. It is a 
suitable alternative for educational institutions of developing countries like Bangladesh. However, it has some 
limitations which should not be overlooked, such as: limitation on agreement level, space requirement and security 
(Ercan, 2010). These limitations are manageable and our aim is not to discuss about the limitations of OST in this 
article where the scope of detailed elaborations is limited. Considering the huge benefit of Google platform (e.g., 
Gmail, Google Calendar, Google Talk and Google Docs and Spreadsheets) whose limitations are managed, some 
East African universities have already partnered with this platform (Sultan, 2010, p. 113). Educational institutions of 
Bangladesh should take the examples from the benefited countries and consider the emerged OST benefits, thereby 
taking necessary steps to integrate this platform with the help of government by ensuring required IT infrastructure 
along with high speed internet connection. In order to move forward, a pilot training project on using OST in 
educational institutions of Bangladesh can be initiated to acquaint teachers with this emerging technology and an 
onward imperial research could be conducted to explore the teachers’ conception in order to justify the 
implementation of this platform to Bangladeshi education system.  
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